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A MAGNIFICIENT ACHIEVEMENT 





It has frequently been said, usually by citrus 
growers themselves, that citrus growers, and par- 
ticularly Florida citrus growers, could never unite 
on any program of any nature whatsoever. The 
fallacy of that statement has been definitely re- 
futed many times during the past year. 

When the government inaugurated its scrap 
rubber drive it was the citrus growers of Florida 
who led the procession and put the drive over the 
top many times over. Again, when the govern- 
ment asked the people to contribute scrap metal 
for war purposes, it was the citrus growers of 
Florida who set the pace and turned in an almost 
unbelieveable amount of discarded metal. There 
were no laggards among citrus growers in either 
drive. They acted with unanimity and enthusiasm, 
and the results were astounding. 

But when last winter a small group of citrus 
men meeting in Winter Haven decided to ask the 
citrus growers, packers, shippers and allied inter- 
ests to contribute $9,000,000 for the purchase of - 
thirty army bombers, many said that the impos- 
sible had been asked. Nine million dollars meant 
approximately $1,000 for each real commercial 
citrus grower in the state; $700 each if we include 
all the little growers who own a few trees in the 
back yard. Many said it could not be done, but 
the leaders of the movement believed that it could 
and would be done. 

A lively campaign was inaugurated, meetings 
were held, personal solicitations were made, ad- 
vertisements were invoked and the campaign went 
merrily on. A few days ago John A. Snively, jr., 
who headed the campaign organization, reported 
that the work had been completed, the campaign 
was ended, and instead of the $9,000,000 origin- 
ally set as the goal, a total of $65,000,000 had 
been subscribed. Instead of the thirty bombers, 
sought by the originators of the campaign the 
Army Air Force has set aside 200 bombers to be 
designated as the “Florida Citrus Bomber Air 
Force.” Already “Gertie Grapefruit, the Blonde 
Bomber,” “Ophelia Orange,” “Tillie Tangerine,” 
and “Lulu Lime” have been christened. Others 
are on the way. 

_ Florida citrus growers, packers, shippers and 
allied interests may be divided into groups, cliques 
and clans on questions of industry policy, but when 
it comes to helping Uncle Sam they all see eve-‘o- 
€ye and act as one man. Let it not be said again 
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that Florida citrus growers cannot unite on a pro- 
gram which appeals to their patriotism or sense 
of justice. They have done more than their share A 
in every movement designed to obliterate the Axis 
—and are ready to do still more. 


RESEARCH FOR CITRUS 


Citrus growers generally will applaud the re- | 
cent action of the Florida Citrus Commission in i 
appropriating the sum of $49,000 for research 
work during the coming year. This action was at 
the recommendation of Dr. L. G. MacDowell, Re- 
search Director for the Commission. 

The fund will be used in carrying on research 
projects now under way and for the promotion 
of new research projects in fields as yet untouched. 

Many new uses for citrus have been developed 


lieve, will be discovered as a result of research 
work thus authorized. 


“SINGLE STANDARD” FOR CITRUS 


In line with recent discussions and prelimin- 
ary conferences, a “war problem committee” of 
Florida citrus growers has given endorsement to 
a proposal under which a single ceiling would 
be placed on the retail price of citrus through- 
out the nation regardless of the point of pro- 
duction. This is in line with plans discussed at 
a meeting some months ago in Texas. 

Texas and California citrus interests are said 
to be favorably inclined toward the plan, which : 
would seem the only feasible and equitable way # 
of applying ceilings to citrus fruits. F 
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citrus growers may well sympathize. | a 
However, says the Texas paper, the industry *% 

in the Rio Grand Valley¢is now ¢ lished as 

permanent basis. Some groves, it is said, paid 
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Spr aying Citrus Trees Assisted By The Staff of the 


.. « From A Nutritional Viewpoint 


Introduction 

We have been asked to present in 
a condensed form the recommenda- 
tions that the Citrus Experiment 
Station might consider would cover 
a complete program for the produc- 
tion of citrus, including in particu- 
lar the details of the fertilizer ratios 
which have been found best. The 
reasons given for the request were 
(1) that at the present time such 
recommendations are not available 
anywhere in a complete form and 
(2) the known information on which 
the recommendations have been made 
has not been brought together in 
one place so that it is easily avail- 
able. The suggested field is so broad 
that this paper must necessarily be 
rather long; however, an attempt 
will be made to cover the matter as 
thoroughly as possible. Although the 
principal citations to date will be 
given, no attempt will be made to 
give a complete bibliography but 
rather to list the most important 
references bearing on the subject 
and in particular those which are 
valuable as reference works, 

History 

The early citrus growers under- 
stood little of the problems of cold 
protection but did recognize good 
dark soils so they chose hammock 
soils and other relatively heavy soils 
when they planted their groves. An 
examination of the soil analyses in 
Peech’s bulletin (18) will reveal 
that these soils were incomparably 
more fertile than the sandy soils 
now commonly used. The pioneers 
in the citrus industry were limited 
too by the use of sweet orange and 
sour orange stocks which did not 
thrive on lighter soils with the in- 


adequate fertilizer programs of that 
day, and this further confined them 
to planting the heavier soils. 

As time went on and the use of 
fertilizer progressed from the “cow- 
pen” stage to the use of commer- 
cial fertilizers, the use of natural 
organics became widespread. Bone 
meal for phosphate and nitrogen, 
tankage and vegetable meals for ni- 
trogen and other materials of a simi- 
lar nature which carried with them 
valuable impurities of magnesium, 
manganese, copper, zinc, boron, etc., 
were the basic materials in the man- 
ufacturing of fertilizers. Added to 
this was the widespread use of hard- 
wood ashes with their content of 
calcium, magnesium, and potash. As 
a result the groves thrived because 
of the presence of these needed ele- 
ments both as natural constituents 
of the soil and as impurities in the 
fertilizer used. Groves would dv 
reasonably well even on sandy soils 
if the same fertilizer program were 
used as witnessed b-- the plots at 
the Citrus Experiment Station which 
received all of their phosphate from 
bone meal and produced fruit with 
only a minimum of deficiencies while 
plots receiving only inorganic nitro- 
gen, superphosphate, and sulfate of 
potash nearly died of acute defici- 
encies. The difference was in the 
content of magnesium and other 
elements in the bone meal as well 
as the phosphate, nitrogen, and cal- 
cium for which the bone meal was 
primarily used. 

Also, it should not be forgotten 
that for every acre of these old 
groves known to you probably many 
acres have passed away because of 
adverse soil conditions so that not 


Lake Alfred, Florida 


all conditions were as favorable in 
pioneer citrus growing as many are 
inclined to believe. More than this, 
production requirements and quality 
were relatively less important then 
than now. In retrospect, things often 
seem better than they were. 
Unfortunately, many of the best 
soils planted to citrus were in low, 
cold places and freezes in time de- 
emphasized the importance of the 
soil and emphasized instead the ques- 
tion of cold protection. Growers now 
sought warmer and warmer loca- 
tions and struggled to make the 
best of the soils found in such lo- 
cations. The discovery that rough 
lemon stock would grow trees on 
the light sands in the warmer loca- 
tions resulted in a tremendous wave 
of planting on these soils which had 
little natural fertility but which did 
have the one factor believed to be 
necessary, i. e., cold protection. Fer- 
tilization now became of extreme 
importance. It was no longer sup- 
plementary fertilization of a rela- 
tively rich soil but rather the main- 
stay of production, This was not so 
bad as long as the older types of 
fertilizers were continued in use 
along with hardwood ashes but un- 
fortunately there set in a gradual 
decline in the use of natural organ- 
ics, First, it was bone meal with its 
sizeable content of magnesium which 
was discarded but later even the 
common organic nitrogenous mate- 
rials were discarded in favor of in- 
organic forms of nitrogen which 
were almost totally lacking in im- 
portant impurities but had the ad- 
vantage of cheapness, This trend 
reached a peak with the declining 
(Continued on page 6) 
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The Agricultural Situation — 


By H. G. CLAYTON, Administrative Officer In Charge, Agricultural Adjustment - 4 


Administration, At Meeting Florida State Horticultural Society 


In 1942 production was the great- 
est in history. The 1943 production 
goals call for approximately a 12 
percent increase over the 1942 pro- 
duction, The production goals are an 
effort to channel and utilize pro- 
duction facilities into the more es- 
sential items and to reduce pro- 
duction of less essential items. 

Certain price supports are avail- 
able to put a bottom under prices 
to encourage and enable farmers 
to produce. 

In an effort to control inflation 
price ceilings have been placed on 
certain crops at the farmers’ level, 
others apply at the wholesale or 
retail levels. The principal and ob- 
jective has merit, however ceilings 
and other restrictions are difficult 
to Operate especially for perishables 
and unless they are operated equit- 
ably and adjusted promptly to meet 
almost individual conditions, they 
may cause reduced production. 

In general, the best answer for 
rationing and equitable prices is 
adequate production to meet the 
needs coupled with efficient distri- 
bution. 

Agriculture and the allied indus- 
tries connected with getting food 
and fibre crops produced and placed 
into the hands of the ultimate con- 
sumer when needed and in the farm 
used to supply his essential needs 
is a complicated and often a deli- 
cately balanced operation with many 
ramifications which involve numer- 
cus separate industries and inter- 
ests. No person knows all that is 
involved and when various separate 
steps are taken to do certan defi- 
nite things these are likely to react 
in unexpected places and in unfor- 
seen ways that may hinder rather 
than help the war effort. 

Florida is in a peculiar position 
as our growing season does not 
coincide with. the greater portion 
of the nation. Often regulations and 
national programs based upon nat- 
ional statistics and calculations do 
not fit our conditions and produc- 
tion schedules. In a war time eco- 
nomy it will likely never be pos- 
sible to have things lined up as we 
would like them or as would be for 
the best interests of all concerned. 
We must and do expect that ad- 
justments must be made locally 
down to individual farms in many 
cases, to do everything possible 
to continue production in spite of 





seemingly unnecessary obstacles. 

Our farmers with their production 
problems and the related industries 
that supply, transport, and market 
our products and the items that 
go into production have taken a 
very fine attitude in general and 
this is why we have done as well 
as we have. In Florida we have a 
close tie-up through the Agricul- 
tural Division of the State Defense 
Council that has been very help- 
ful. The War Board and the De- 
fense Council maintain close con- 
tact which affords opportunity to 
obtain the facts to support requests 
to Washington and to present the 
Florida situation in a manner based 
upon unbiased and complete facts 
that helps to get national regula- 
tions drawn to reflect and provide 
for our particular situation and con- 
dition. This has been very effective 
and I believe we have the confi- 
dence of the people in Washington 
which has helped many ways not 
known to the public generally. The 
people in Washington who hold re- 
sponsible positions have generally 
been fair and considerate of our 
requests and have gone out of their 
way to assist us, Their problems 
are many and we. have tried to: 
fully justify and to suggest to them 
ways and means to meet or help 
solve our particular problems. The 
main principle followed. has been 
to try to solve our problems at home 
and only when this could not be 
done, to go outside, after making 
sure we had the facts and that we 
were together at home first. In my 
opinion, Florida has probably done 
the best job of any state in handl- 
ing our problems with Washington. 
I would now like to make a few 
broad comments on several items: 

Labor is probably the most diffi- 
cult problem confronting farmer's. 
This now looks a little better. Draft 
regulations have been modified to 
afford at least limited relief.» The 
government’s policy for farm la- 
bor has been remodeled and .the 
Extension Service is in charge of 
the new program. Some of the pre- 
vious mistakes have been corrected’ 
and the 
Extension Service will be slow to 
promise more than it can do and it 
appears the program as now cen- 
tralized will be an improvement 
since the administration will ke 
largely handled locally at state. lev- 


program simplified. The °’ 


fi bs 

' 
els. No agency will be able. to’ ‘Siapply " 
all the labor needed and’ ‘dy, “Every > 
community the available farm labor | 
and other labor that can;‘be:: Segur- f 
ed for agricultural use wil haye to 
be mobilized, This is thes si- 
bility of’ the local people. “with: such 
assistance as-may be available. Af- 
ter everything possible has first 
been done locally to make ‘full’ use 
of the labor available in that com- 
munity is the time to ask for out- 
side assistance. 

Machinery. This problem, jis _ be- 
ing gradually worked out. For 1943 — 
the WPB originally allocated mater- 
ial for only about 23 percent of the 
1940-41 average production of new 
machinery. This has now been in- 
creased to about 40 percent and 
parts have been stepped up to 160 
percent. This added machinery is 
beginning to come through now. 
For 1944 the allocations have been 
increased to 80 percent and accord- 
ing to present plans are to be made 
early enough to get much of this 
made between: now and fall. We 
have pulled off all county quotas 
and’ this will simplify and permit, 
freer movement and_ distribution 
of the implements now available,;If 
any growers are in urgent need of 
parts or implements they have not ' 
been able to get we will try to as- 
sist you if you will make your needs 


» known preferably through:your own 


County War Board. The machinery 
section in Washington have been 
very cooperative in locating and ob- 
taining implements to meet emer- 
gency. situations, There is nothing 
in the ‘present picture however that: 
would eliminate the need for Bee 
pairing implenients on hand and,,aryi,4: 
ranging to make the present maghri« Me 
inery render maximum service. ..17'% 
Fertilizer and spray matérials will”! 
be covered by others on this prom. 
gram; therefore, I will only say,, 
that our efforts have been larghigiwv 
confined to assisting to some degree 
in having regulations which pt®- 
vide for our conditions and to a 


sist that sufficient quantities be prop. er 
vided to make rationing unneces4ivox 
sary. It is ‘felt the 1943 program?’ 
has worked:'out reasonably well art 
has probably operated more effec oe 
tively, and with less inconvenience ,,,., 
than would have been the case withiws: 
a rationing program. nL 

Containers. Shortages kave 4 es, 


,, (Continued on page 8) 
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Five 


Studies Of Boron Deficiency 


In Grapefruit » 


(Coritluded i'From’ Last Issue) 





Effect of rootstock on the boron 
content of|.citrus leaves 
“Pwo. experimental plantings and 
cone ‘commercial grove presented an 
excellent opportunity to make an 
analytical study of the influence of 
rootstock on the boron content of 
the leaves of the tree budded there- 
on. The first planting, in a nursery, 
consisted of five varieties of scions, 
each of which was budded on a 
number of. different rootstocks, The 
second experimental planting. con- 


ded on 6 rootstocks. The commercial 
grove referred to consisted of Marsh 
and Duncan grapefruit on both sour 
orange and rough lemon rootstocks, 
the four stock and scion combina- 
tions being in close proximity to 
each other, on a uniform soil, and 
receiving identical cultural treat- 
ment. 

Leaf sample were taken from 
each of the trees in the same day, 
those of comparable age being care- 
fully selected, and boron determina- 
tions made on the leaves. The results 
are presented in tables 3a, 3b, and 





Table 3 a. Borén content of citrus 


leaves from a nursery block, various 


scion varieties on various rootstocks 


, 


iihes 


Parson Brown Valencia 


Scion 
Duncan Temple Dancy 


Rootstock orange orange grapefruit orange tangerine 
Boron content p.p.m. 

Trifoliate 70 65 76 73 
Cuban ,fhaddock 14 68 71 80 54 
Calamondin 28 30 26 35 30 
Grapefruit (Duncan 60 — 36 : 56 88 
Grapefruit (Bowen) 63 47 ._ ; — — 
Sweet lemon 38 — one 59 58 73 
Suen Kat 52 — as ae 51 59 
Cleopatra 45 50 — = — 
Rusk citrange 60 60 41 — — 
Kansu orange 49 — _ 45 54 — 
qough lemon 56 58 — — a 
weet reer 

—(Parson, Brow) 46 36 — — — 

—— (Pineapple) 53 — aa 45 35 
Sour org. (Bittersweet). 23 — 24 26 30 
Sour orange No. 2 22 26 32 39 — 
Sour orange A, 26 19 — — — 
Sour orange No. 3 23 28 a — — 
Sour orange No. 1 14 oe a — 
Morton citrange -— oa a 43 — 





Table 3 b. Boron content of citrus leaves from a young grove experiment, 
various scion varieties on various rootstocks 


‘qe 


Scion 





‘vio Parson 


ey? Brown Hamlin Pineapple Jaffa Valencia Temple Dancy 


Rootstock orange orange orange orange orange orange tangeririe 
Boron content p.p.m. 

Valencia 41 40 AT 41 42 » 564 72 
Sweet. orange 

- (seedling) 56 40. 55 53 46 54 61 
Sour orange 33 25 — 28 27 39 55 
Rough. lemon 71 41 57 76 69 77 70 
Grapefruit as, g 52 57 61 79 100 59 --- 
Cleopatra,. « * 68 44 34 oo 70 54 57 


Table 3c. Boron content of grrapéfruit leaves from adjacent blocks in a 


bearing grove 
Scion ° 
Maseh erapefruit 


Sour orange 


Rootstock Boron poem. 
4 


Marsh grapefruit Rough lemon 71 
Duncan: grapefruit: Sour orange 41 
Duncan. grapefruit Rough ‘lemon 90 


sisted of a block of four-year-old 
trees of 7 scion varieties, each bud, 
1/:- By error F:'-E. Gardner’s ‘name 
appeared in connection with this ar- 
ticle. Dr. Gardner has requested that 
the identity: of authoriship be cor- 
rected. 





8c. 

It will be noted that almost in- 
variably the leaves from trees bud- 
ded on sour orange rootstock con. 
tained considerably less boron than 
did leaves from. trees budded on 
other rootstocks, while leaves from 


By WALLACE R. ROY, Associate Biochemist, 
Bureau of Plant Industry, U. S. D. A., At Meeting 
Florida State Horticultural Society 


trees on rough lemon rootstock 
contained a relatively high amount 
of boron, Leaves from trees budded 
on Calamondin, Cleopatra, sweet 
orange, and citrange rootstocks were 
found to contain smaller amounts of 
boron than leaves from trees budded 
on grapefruit, trifoliate, Cuban shad- 
dock, sweet lemon, and Suen Kat. 

While no attempt is made to pre- 
dict the comparative influence of 
rootstock on susceptibility of bud- 
ded trees to the group of sypmtoms 
characteristic of boron deficiency, 
it would appear from the above data 
that, all other factors’ being equal, 
trees budded on rough lemon root- 
stock should prove less susceptible to 
deficiency of the element in the soil 
than trees budded on sour orange, 
due to the obviously more efficient 
intake of boron by the former. How- 
ever, in this connecton, Haas and 
Klotz (loc. cit.) stated that, based 
on their experiments, there is no 
reason to assume that one rootstock 
(rough lemon) is more resistant 
than the other (sour orange) to a 
deficiency of boron. 

Summary 

1. Boron deficiency was produced 
experimentally in grapefruit trees 
grown in sand cultures The leaf 
symptoms noted were: curling of 
the leaves, corking of the veins, 
and extensive defoliation giving rise 
to a die-back appearance of the tree. 
The fruit symptoms were: excessive 
dropping, formation of boron stains 
in the albedo, misshapen fruits, and 
formation of a drop of crystallized 
gum on the receptacle remaining 
on the trees after the fruit had 
dropped. 

2. Application of large amounts 
of soluble arsenic to the nutrient 
solution supplied to boron-deficient 
trees did not prevent uptake of bo- 
ron, but resulted in symptoms char- 
acteristic of boron deficiency. 

8. The influence of rootstock on 
the uptake of boron is pointed out. 
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A RESUME OF FEEDING AND 
SPRAYING CITRUS TREES FROM 
A NUTRITIONAL VIEWPOINT 


(Continued from page 3) 


fruit prices in the late 20’s and 
early 30’s when the advocacy of 
the cheaper forms of nitrogen 
reached almost the status of a re- 
ligion, although not based on either 
experimental or practical evidence 
as to the soundness of the recom- 
mendation. 

The combination of light soil, in- 
creased production with its conse- 
quent drain on the tree and soil, 
and the elimination of the inciden- 
tal supply of needed elements for- 
merly furnished by natural organ- 
ics, rapidly culminated in a marked 
grove decline. The literature of this 
period is full of references (3 and 
17) to the difficulty of maintaining 
groves in good condition on rough 
lemon stock and light sandy soils. 
The rootstock was emphasized ke- 
cause of the lack of soils informa- 
tion, although it was in reality the 
soil and the fertilization that were 
at fault (see Camp (5)). Even in 
the older groves on the better soils 
the change in fertilization began 
to result in soil exhaustion but as 
yet it was not acute, 

The net result was that we ar- 
rived in the early 30’s with groves 
on light soils acutely deficient in 
magnesium, manganese, copper, and 
zinc, production down, cost of pro- 
duction up, and a very doubtful 
future facing the groves on Nor- 
folk, Blanton, and other light sandy 
soils. The opinion was freely ex- 
pressed at that time that this was 
due to the use of rough lemon stock 
and that this stock was short-lived 
and would eventually pass out of 
the picture. Many people have for- 
gotten just how serious the situa- 
tion was at that time but all of the 
indications were that groves were 
declining rather than advancing. 
This, of course, was the result of 
the combination of factors men- 
tioned above; namely, the deficient 
soil, the increasing production with 
its consequent drain on the soil, 
and the substitution of inorganic 
materials for the organic materi- 
als which carried as impurities those 
things needed in addition to ni- 
trogen, phosphorus, and potash. Had 
the use of the older types of fertil- 
izers been continued, the day of 
reckoning would have been delayed 
but as it was the whole matter came 
to a head with rather startling rap- 
idity; A scanning of the Proceed- 
ings of the Florida State Horticul- 
tural Society for the years from 
1927 to about 1933 shows a series 
of papers and discussions on this 
point. 

In the early 30’s the work on ele- 
ments other than nitrogen, phos- 
phorus, and potash began to yield 
definite results. Copper had been 
used in a small way for a good 
many years in Florida, probably go- 
ing back to the early 1900’s and 
becoming more extensively used af- 
ter about 1912 (see Floyd (8) and 
Camp and Fudge (6)). Its use, how- 
ever, was still a matter of last re- 
sort. and it was regarded as a 


medicine rather than as a nutrient. 
In 1931 bronzed tung trees showed 
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immediate favorable response to the 
application of zine (Mowry and 
Camp (14)) followed by similar 
results for frenched citrus trees, 
and this started an avalanche of ex- 
perimental work which resulted in 
a few years in the definite deter- 
mination ‘that on most Florida soils 
magnesium, manganese, copper, and 
zine should be integral parts of a 
nutritional program for citrus. This 
was not because the trees had de- 
veloped a need for these elements 
but rather that they had always 
needed them and were now being 
grown on soils which did not con- 
tain them and were fertilized with 
materials which did not supply them 
as impurities. Many owers seem 
to feel that the feeding habits of 
citrus have changed, but this is not 
the case, 

In the early days of this work 
and up to about 1937 the informa- 
tion was more or less divided into 
separate fields, each covering a 
single deficiency, and most of the 
treatments were corrective  treat- 
ments so that the period might be 
called the period of corrective ap- 
plications, There was no_ general 
program for the use of these ele- 
ments; and growers were advised to 
apply a zine spray if frenching oc- 
curred, copper sprays or applica- 
tions of copper to the soil if die- 
back occurred, magnesium applica- 
tions if bronzing occurred, ete. 
There was no correlation into a 
program of production, and the idea 
of combining these things into a 
program of production had begun to 
gain headway at the Citrus Experi- 
ment Station about 1936. The idea 
was that the dosing of trees to cor- 
rect deficiencies was an erroneous 
procedure and that the plan should 
be to follow a program which would 
prevent the deficiencies from oc- 
curring. It was observed in experi- 
ments that have been reported in 
the Annual Reports at various times 
that when frenching occurred to the 
extent of being noticeable in a 
grove, production had already fallen 
off 25 percent or more. Also, the 
occurrence of bronzing in a grove 
meant that magnesium had become 
so deficient as to result in decreased 
yield. The idea of a program of pre- 
vention of deficiencies and the de- 
velopment of this program has oc- 
cupied much of the time of the re- 
search men at the Citrus Experi- 
ment Station from 1936 to the pres- 
ent. 


The recommendations as they 
stand are based on several factors. 
First are the plots themselves, both 
on the Experiment Station prop- 
erty and in cooperative groves. Plots 
laid out prior to 1931 have had to 
be discarded as valueless because 
they were based on only nitrogen, 
phosphorus, and potash ratios and 
suffered so acutely from deficiencies 
that no safe conclusions can be 
drawn from them; and only those 
plots which have the deficiencies 
limited to the one under considera- 
tion are of definite value. Second 
are the general blocks at the Ex- 
periment Station. When the idea of 
an overall program developed, these 
general plots were placed under pro- 
grams which were developed from 
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the information available from the 
early plots; and these programs were 
followed consistently and only va- 
ried as new information was de- 
veloped. They form today probably 
the best basis for judging the value 
of various programs. Third are the 
commercial groves in which we have 
had a considerable hand in making 
the recommendations and which con- 
stitute a very large acreage. Fourth 
and finally was the contact we 
constantly have had with growers 
who are having grove difficulties, 
This has been very important be- 
cause it has enabled us to antici- 
pate the troubles which are likely 
to arise and to adjust the programs 
to avoid them. 

The philosophy upon which the 
programs were based is a reversal 
from the older idea of waiting un- 
til trouble showed up and then cor- 
recting it, which might reasonably 
be called a philosophy of correc- 
tion. Following this philosophy a 
grower did not spray for rust mites 
until they became numerous, or for 
scales until they started to do ser- 
ious damage, or apply copper until 
dieback became serious. In contrast 
to the philosophy of correction, we 
have consistently followed a_ phil- 
osophy of prevention in which the 
program is designed to prevent the 
occurrence of those things which 
we have found are reasonably cer- 
tain to become problems in the aver- 
age grove. While it might be true 
that in occasional groves unneces- 
sary things will be done under such 
a general program; nevertheless, if 
this group of unusual groves consti- 
tutes less than 5 percent of the 
acreage, then we have considered 
that it would be better to outline 
the program on what 95 percent of 
the growers might expect. Some 
growers will undoubtedly rise up in 
indignation at the idea that any 
general program can fit their par- 
ticular grove, but actual practice 
has indicated that such a program 
is workable when based on sound 
soils information, 

Obviously we cannot see every 
grove owner and recommend cor- 
rective measures, but we can recom- 
mend a program which should avoid 
the necessity of corrective meas- 
ures. Moreover we have found that 
by the time corrective masures are 
obviously needed production has fall- 
en off. The problem of zinc sprays 
is an excellent example of this; a 
zine spray every third year will us- 
ually prevent serious frenching but 
we have found that by the time 
some frenching appears production 
will usually be off 25 percent or 
more, Our recommendations conse- 
quently are based on keeping up 
production rather than correcting 
frenching. The problem of examin- 
ing every individual grove is about 
as difficult for a production man- 
ager with 3 or 4 thousand acres in 
scattered groves under his care as 
it is for us. He is, therefore, faced 
with the problem of either using a 
program which has been shown to 
prevent the majority of the usual 
pitfalls or else risk the chances of 
having a lot of groves in bad con- 
dition. Even in the case of the grow- 
er handling his own 20 or 30 acres, 
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we believe it is better to give him 
an overall program which we know 
to be satisfactory than to provide 
him with dozens of corrective meas- 
ures and pages of descriptive matter 
which are likely to confuse him. 
Finally our program is based not on 
one year’s performance but on the 
production of consistently large 
crops of good quality fruit, and at 
the same time it maintains the tree 
in excellent condition, able to re- 
sist drouth and cold to the maxi- 
mum. Growers have experimented 
with programs time after time which 
would produce one to 5 good crops 
without difficulty but thereafter 
trouble would set in and the grove 
and its production decline. This can 
be emphasized no better than by 
reference to the inorganic nitrogen 
plots at the Citrus Experiment Sta- 
tion. Started on trees in good con- 
dition, they worked very well for 
several years and then declined and 
went out of production. (For pro- 
duction records of these plots, see 
Camp (4)). The trees were living 
on the reserves in the soil until 
they were depleted and then col- 
lapsed. Since the period of rela- 
tively good production ran into 6 
or 6 years, it is obvious that one 
or 2 years good performance does 
not prove the value of a fertilizer 
treatment. 

This program is based also on 
the fact that the sandy soils ure 
relatively uniform in chemical and 
physical characteristics so that the 
application of a program fitted to 
the soil tends to bring the groves 
to relative uniformity also. The per 
iod required to bring various groves 
into good condition will of course 
depend considerably on the prevous 
treatment. It is only the uniformity 
of the soil that makes this possible. 

Finally, we do not claim that this 
program is perfect or static. As in 
the Better Fruit Program, we are 
trying to set up these recommenda- 
tions based on research and prac- 
tice to the present time and to modi- 
fy them as research reveals new 
information. This has worked ex- 
cellently.in the case of the Better 
Fruit Program and should do as well 
for fertilizers, We do not claim that 
it is the best possible program, and 
we are not even attempting to guess 
at the probable outcome of experi- 
ments; for where the results of re- 
search are not clear-cut, we are re- 
lying on good standard practice 
rather than recommending a modi- 
fication which we merely hope will 
be correct. Guessing at the outcome 
of experiments has not been too pro 
fitable so far but anyone who wants 
to do so has that privilege on his 
own responsibility. He may be cor- 
rect and be years ahead of the Ex- 
periment Station, or he may injure 
his grove seriously, but this is his 
responsibility. The program here sug. 
gested is, therefore, based on the 
long-time view and not on this year’s 
crop alone; and the recommenda- 
tions are made on the reasonable as. 
surance that the grove will remain 
in good condition indefinitely. To 
compare it with the field of medi- 
cine — it is preventive rather 
than curative, like paying a doctor 
to keep you well rather than paying 
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him to cure you, 

The fertilizer recommendations 
are in the form of a set of ratios 
which can be used as a fertilizer 
formula if so desired. The order of 
listing the various nutrients is as 
follows: 

N — P205 — K20 — MgO 
(Water Soluble) — MnO — CuO. 
They are set up in this form for 
several reasons. First, elements should 
be applied in ratio to other elements 
rather than in specific amounts; 
second, the fertilizer analysis form 
is more familiar to the majority of 
growers than any other form (a few 
may prefer to set up their applica- 
tions in terms of pounds but this 
can be easily calculated from the 
ratios); and third, the formulation 
of relatively higher analysis mix- 
tures may be easily calculated from 
the ratios indicated. In connection 
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with the latter point we recognize 
that there will be some criticism of 
the fact that we have based these 
ratios or mixtures on 3 to 4 per- 
cent nitrogen. This was done after 
considerable study for a number of 
reasons. More growers are familiar 
with the use of 3 and 4 percent 
nitrogen mixtures in the citrus belt, 
as evidenced by the fact that more 
3-8-8 is sold than any other mix- 
ture. Moreover, in setting up the 
original set of ratios several years 
ago, it was necessary to use this level 
of nitrogen in order, with the mater- 
ials commonly available at that time, 
to make the 40 percent organic 
nitrogen mixtures come within 2,000 
pounds when all the needed elements 
were included. Finally, the experi- 
metal work on these programs was 
started while hand distribution of 

(Continued on page 9) 
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veloped from time to time due large- 
ly to diversion to the manufactur- 
ing of war packages by some mills 
and to labor shortages in the crate 
mills and in providing timber for 
mills to operate. Where emergen- 
cies have arisen the folks in the 
department of agriculture and WPB 
have arranged for obtaining priori- 
ties high enough to obtain contain- 
ers to prevent loss of food crops. 
In order to be prepared for fall 
crops it would seem that shippers 
should arrange this summer for ob- 
taining supplies needed well ahead 
of the shipping season. 

Transportation. The railroads have 
so far been able to handle the ton- 
nage offered in spite of many handi- 
caps and difficulties. Shippers should 
cooperate to the end that equip- 
ment is made to render maximum 
service. Some new farm trucks have 
been released recently, largely for 
replacements and for expended 
acreage. Everything possible needs 
to be done to make the . present 
limited inventories of new trucks 
last until such time as new trucks 
are built. The ODT can assist truck 
operators to obtain parts that are 
needed to keep trucks in operation. 
Contact the local ODT office if parts 
are not available from other sources. 

As far as the production goals in 
Florida are concerned, the situation 
is about as follows: South Florida 
has already shipped up to this date 
the greatest tonnage of fruits and 
vegetables in history. The balance 
of the state has more land pre- 
pared and planted than in 1942. It 
now appears the Irish potato acre- 
age will be below the goal; how- 
ever, the sweet potato acreage will 
exceed the goal by several times 
the shortage of Irish potatoes. Only 
about 65 percent of the cane acre- 
age was harvested due to labor 
shortage, especially early in the sea- 
son, and to freeze damage. The 
poultry, dairy, beef, and hog goals 
will apparently be met unless the 
shortage of feed interferes. The 
planted acreage of peanuts amounts 
to about 420,000 acres’ and with 
an ‘average growing season and suf- 
ficient labor at harvest time there 
should be enough to feed out the 
hogs and dig approximately the 250,- 
000 acres in the goal. The corn 
acreage will meet the goal request- 
ed. Cotton and tobacco acreage will 
be less than the goal. 

Some things have happened which 
may make you wonder. Crops like 
celery for which a _ reduction in 


was called for came through the 
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for themselves with one year’s 
crop during the past season, while 
many paid better than fifty percent 
of the valuation. 

The conditions existing in Texas 
during the past season were not 
unlike the conditions existing in 
Florida, but they cannot be accept- 
ed as permanent. War and its at- 
tendant stimulation of excessive 
labor employment at high wages 
will not continue indefinitely, and 
when the reaction comes, the cit- 
rus industry along with other in- 
dustries, will feel the shock. How- 
ever, it must be taken as an es- 
tablished fact that the citrus in- 
dustry has taken a permanent hold 
on the Lower Rio Grande Valley 
and must be reckoned with in 
plans for the betterment of the in- 
dustry as a whole. 


freezes and because there was a 
shortage of green vegetables celery 
supplied a vacant spot in the mar- 
ket and brought the highest prices 
on record. Cucumbers and water- 
melons were on the non-essential 
and reduced acreage list. The cuke 
crop from a small acreage has sold 
for very high prices and watermel- 
ons from a small acreage have 
started out at very high prices. 
There were no ceilings on these 
crops. The Irish potato yields were 
cut by freezes and the ceiling 
prices have caused much controversy 
and grower dissatisfaction as some 
growers will not get back the cost 
of production. This is in the face 
of current wholesale prices for old 
potatoes approximately two to three 
times the ceiling price for new po- 
taties. 

The livestock feed situation for 
high protein meals is critical for 
the next four months. Unless some 
means can be found to obtain about 
15,000 tons of oil meals, dairy and 
poultry production will be greatly 
curtailed. Since April 1 Florida has 
purchased approximately 175 cars 
of government feed wheat; in addi- 
tion to this a good tonnage was ob- 
tained under the previous feed 
wheat program. This program has 
been very beneficial to Florida live- 
stock and poultrymen. 


STUDIES OF BORON DE- 
FICIENCY IN GRAPEFRUIT 
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CITRUS GROUPS SEEK 
RETURN OF SECURITY TAXES 





Eight citrus grower associations 
of Florida have filed suits in Fed- 
eral court at Tampa, seeking return 
of Security taxes which they claim 
were erroneously assessed and paid. 

The eigth suits aggregate a to- 
tal of $36,089. The associations 
represented and the amounts they 
seek to recover follow: 

Elfers Citrus Growers 
tion, Elfers, $1896. 

Winter Haven Citrus Growers as- 
sociation, Winter Haven, $4487. 

Haines City Citrus Growers as- 
sociation, Haines City, $4225. 

Lakeland Citrus Growers associa- 
tion, Lakeland, $1083. 

Florence Citrus Growers associa- 
tion, Folrence Villa, $5841. 

Waverly Growers cooperative, Wa- 
verly, $138,871. 

The Dundee Citrus Growers as- 
sociation, Dundee, which asks $1975. 
The Domino Citrus association, 
of Bradenton, which seeks $2711. 


associa- 


PINELLAS COUNTY 
GROVES RECOVER 





Citrus groves in Pinellas county 
have completely recovered from the 
spring drought and are now in fine 
condition with a fair crop of fruit, 
according to County Agent J. H. 
Logan. Cover crops are also grow- 
ing well. 


By pollinating flowers and insur- 
ing the setting of a crop of fruit, 
the lowly bee is a vital war worker. 





S. D. A., Tech. Bull. 350. 1933. 

6. Morris, A. A. Some observa- 
tions of the effects of boron treat- 
ment in the control of “Hard Fruits” 
in citrus. J. Pomol. and Hort. Sci 
16(2): 167-181. 1938. 
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gives greater value 
to Fertilizer Dollars 





ww Make scarce fertilizer materials yield better” 
results by using d/p Dolomite, too. Plant foode 
are most available when ‘ 4 
thesoil pH is in balance. 
d/p Dolomite restores 

) acid-alkali balance . 

| use it to obtain maxi- 
mum value from. your 
fertilizer dollars. - 
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A RESUME OF FEEDING AND 
SPRAYING CITRUS TREES FROM 
A NUTRITIONAL VIEWrUint 
(Continued from page 7) 
fertilizer was still standard, and 
high analysis mixtures frequently 
had damaged roots in the band 
where the fertilizer was commonly 
applied under the method then in 
vogue. Some of the reasons men- 
tioned above are not important now 
but in any event by a few calcula- 
tions the indicated ratios may be 
raised to any desired higher level 
providing all are raised in propor- 
tion, i. e., a 6-12-16-2-1-% is not a 
double strength form of a 3-6-8-2- 
1-%. The proper double strength 
iormula would be a _ 6-12-16-4-2-1. 
‘his error has been made a num- 
ber of times by growers attempting 
vo follow our recommendations with 
entirely unsatisfactory results. 

I want to add one further caution 
regarding high analyses, based on 
checking extensively on the use of 
such mixtures, which is that the 
zverage citrus grower almost never 
cuts his poundage in half when 
doubling the analysis. This is mani- 
festly due to the fact that he has 
puuindages better fixed in his mind 
than analyses, and he will almost 
invariably use 20 pounds of a 6 
percent goods where he would use 
30 pounds of a 8 percent goods. In 
careiul checking, we have frequent- 
ly found that his theoretical savings 
in using high analysis mixtures is 
more than dissipated by his wasteful 
use of fertilizer, Double analysis 
fertilizers are only cheaper when 
the rate of application is reduced 
in proportion to the increase in 
analysis. 

Recommendations 
Nitrogen 

In the original program 
the nitrogen level was set at 
8 percent but has recently been 
raised to 4 percent so the main 
problem for discussion is the source 
of nitrogen. The question of or- 
ganic versus inorganic nitrogen has 
raged for several years without the 
benefit of any real understanding 
of the matter. The question first 
came to the fore in the late 20’s 
while nitrogen, phosphorus, and pot- 
ash were still considered a complete 
fertilizer; and the trend to inor- 
ganics undoubtedly was a large fac- 
tor in bringing on the very bad 
grove conditions prevalent in the 
early 30’s. This is forcibly borne 
out by the nitrogen source experi- 
ment at the Citrus Experiment Stz- 
tion (Camp 4). One tier of plots 
received phosphate from acid phos- 
phate and potash from sulfate of 
potash. The nitrogen sourees tried 
were nitrate of soda, sulfate of 
ammonia, and dried blood. In the 
early years of this experiment sul- 
fate of ammonia did very well and 
was widely cited as the basis for 
use of sulfate of ammonia which 
was the cheapest form of nitrogen. 
Eventually, the inorganic plots went 
out of production. however, with 
the same troubles which beset manv 
groves, i e., bronzing, frenching, and 
dieback, while the adjoining plots 
which received all of their phos- 
phate and approximately 65 percent 
of their nitrogen from bone meal 
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remained in fairly good production 
by standards of that day. This latter 
tier of plots has been cited (Bry- 
an (2)) as the basis for the con- 
clusion that inorganics were as good 
or better than organics because the 
nitrate of soda and sulfate of am- 
monia plots were slightly superior 
to the plot receiving blood but with- 
out also pointing out that these were 
only supplementary sources to bone 
meal which supplied around 65 per- 
cent of the nitrogen in organic 
forms. The half of the table in 
which the sources under discussion, 
i. ¢€., nitrate of soda, sulfate of 
ammonia, and blood, were used as 
the sole sources of nitrogen was 
omitted but showed that trees re- 
ceiving either nitrate of soda or sul- 
fate of ammonia as the sole source 
of nitrogen declined so badly they 
went out of production. If you 
would ignore soil differences be- 
tween these plots, previously point- 
ed out by Camp (4), the only con- 
clusion that could legitimately be 
drawn would be that inorganics as 
supplements in a 65 percent organic 
mixture were better than a 100 
percent organic mixture; and if the 
adjoining acid phosphate tier of 
plots were included as they should 
have been, then it would be neces- 
sary to conclude that inorganics are 
inadequate as the sole source of 
nitrogen. As mentioned previously 
(4), however, these plots were op- 
erated on an N-P-K basis, and any 
conclusions from them are unten- 
able when applied to modern con- 
ditions since the differences in pro- 


Nine 


duction and growth were due pri- 
marily to impurities in the mater- 
ials used rather than in nitrogen 
values’ per se. In 1938 the needed 
elements were applied to parts of 
these plots with remarkable results 
but the tier of plots receiving bone 
meal is still superior because of a 
better start at that time. Conse- 
quently, these plots must be dis- 
missed as valueless as a basis for 
comparing nitrogen sources, 

In 1938 a magnesium experiment 
was started in which inorganic nitro- 
gen was used in all but one set of 
duplicate plots at one magnesium 
level. It was believed that the mag- 
nesium level used for these plots 
would be adequate, but this was an 
error in judgment; and both the 
inorganic and the duplicate or- 
ganic plots are slightly below opti- 
mum magnesium level although lev- 
els for other elements are adequate. 
To date the only definite difference 
is in fruit quality, with the fruit 
from the organic nitrogen plot being 
visibly superior on the grading belt. 
The difference might be due either 
to a steadier supply of nitrogen or 
to the supplying of some hitherto 
undetected element that is needed 
in very small amounts. The latter 
is interesting as speculation since 
the adherents of inorganic nitrogen 
have generally claimed that the ori- 
ginal failure of inorganic nitrogen 
was due to the lack of secondaries 
as impurities and, now that these 
are supplied, inorganic nitrogen as 
a sole source of nitrogen should be 

(Continued on page 12) 


FOOD FIGHTS... 


Florida oranges and grapefruit, Florida vegetables — fresh, can- 
ned, concentrated, dehydrated — they’ve been in the fight already. 
But they’ve got to go back again — in greater quantities than 


ever before! 


Food is vital to victory! The call is for bigger crops, better crops. 


Tis season! 
zmounts, at the right time! 


War changes many things. 


But not the soil. 


And this means the right plant foods, in the right 


GULF’S 40 years of 


experience in analyzing the needs of Florida soils, year in, year 
cut, will stand you in good stead today. The GULF Field Man in 
your section can help you to get a Surplus 


From Your Soil. 
row. And Uncle Sam needs it! 


A record crop from every 


For Everything that 
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ming Fertilizer Requirements 


Most Unusual Conditions Prevail In The Fertilizer 
Industry As The Result Of The War 
And Early Planning Is Vital 


Because of the regulations governing the shipment of materials to manu- / 
facturers, it will be wise for growers to order their requirements as early i 
as they can and give the manufacturer as much leeway as possible in : ; 
making deliveries. Wherever possible the grower should secure his fer- 
tilizer well ahead of the time he will actually need it and store it so that 
it may be available as it is needed. 
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Superior’s Extra Value Brands 


as always will be rich in necessary plant foods and with the exception 
of organic nitrogen which is not available in the quantities used during 
former seasons growers will find the same High Quality in their Extra 
Value Brand Fertilizers as has characterized them from the very begin- 
ning .... With the prospect of another very satisfying season Citrus 
Growers and Truck Farmers will find it wise economy to feed their 
crops with liberal applications of Superior’s Extra Value Brands — the 
reward for large crops of Superior Quality is bound to be unusually 
good this coming season. 


If You Have Production Problems That Puzzle 
You We Will Be Happy To Serve You 
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A RESUME OF FEEDING AND _ 
SPRAYING CITRUS TREES FROM 
A NUTRITIONAL VIEWPOINT 


(Continued from page 9) 


entirely satisfactory. If the sole 
difference between inorganic and or- 
ganic nitrogen is the secondary ele- 
ments then this argument in favor 
of inorganics is little better than 
ic was originally as there is no de- 
finite evidence that we are through 
adding elements to fertilizers any 
more than there was that nitro- 
gen, phosphorus, and potassium were 
ali that was necessary in 1930. 
While inorganic nitrogen is certain- 
ly holding up well where all the 
needed elements that we recognize 
a.e supplied, it should be remem- 
bered that the sulfate of ammonia, 
acid pnospha e, and potash program 
was satisfactory for longer than 
thise plots have been carried on 
before the trees declined. It would 
seem, therefore, that in view of 
the lack of a case in favor of all 
inorganic nitrogen and the history 
of favorable results from the use 
of some organic nitrogen, both 
practically and experimentally, it 
would be sensible to use some or- 
ganic nitrogen. We would suggest 
30 to 40 percent organic nitrogen 
as long as this is obtainable, and 
where some reduction is necessary 
to maintain this level in the June 
application at the expense of other 
applications as this application must 
face the most drastic leaching 
Whenever it is settled that all of 
the deficiencies which might be sup- 
plied by natural organics are known 
the question will still have to be 
settled as the the period of avail- 
ability of the various forms of nitro- 
gen and its importance. 
Phosphate 

We tentatively set’ the 
level of phosphoric acid at 6 
percent and so far have found no 
reason to change it except by rais- 
ing the level of nitrogen to 4 per- 
cent from the original 3, thus chang- 
ing from a 1:1 ratio to a 1:1% 
ratio. Like nitrogen, the case on 
phosphorus has been obscured by an 
avalanche of mostly unsubstantiated 
discussion. The relatively liberal use 
of phosphorus has been general for 
many years with good results; but 
the only experiment on sandy soils, 
in which other deficiencies have 
been taken care of, is now in pro- 
gress at the Citrus Experiment Sta- 
tion and will require some years to 
complete. The standard levels in 
practice for many years have been 
either 4:8 or 3:8 nitrogen to phos- 
phorus ratios. The ratio has been 
narrowed in our trials because we 
anticipated that with pH _ control 
of the soil there would be a better 
availability of phosphorus than un- 
der conditions of very acid soils, 
and the work of Peech (unpublish- 
ed) has confirmed this. So far, how- 
ever, we have not felt justified in 
a more drastic lowering of the phos- 
phate, Lest some of you believe 
that phosphate deficiency is not of 
possible importance, I would point 
out that in experiments on low 
phosphate, muck soils at Davie con- 
ducted by Neller and Forsee (15). 
phosphate deficiency resulted in fruit 
that softened prematurely and shed 


THE CITRUS INDUSTRY 


before becoming entirely ripe. The 
over-all effects were like those of 
other deficiencies, i. e., light crops 
of poor quality fruit. We have seen 
no reason, therefore, to recom- 
mend a lower ratio than we know 
to be safe. 


The case for much lower ratios as 
commonly presented was not con- 
sidered acceptable for several rea- 
sons. In the first place, it is not 
based on any plots maintained at 
low phosphate levels for a_ period 
of years with all other needed ele- 
ments supplied. In the second place, 
it involves the assumption that the 
phosphate available to citrus trees 
is that extractable by weak acid, 
an assumption that has not been 
proved (Bryan (1)). Finally, it is 
based on the assumption that there 
has been a great accumulation of 
available phosphorus in old groves 
(1). The last assumption has really 
becn the crux of the whole question 
but is not tenable because Peech 
(unpublished) found that the very 
large accumulations of phosphate re- 
ported from some groves were re- 
lated to the source of phosphate 
used more than to the age of the 
trees. No case of extremely high 
phosphate in sandy soils has been 
found where acid phosphate was the 
sole source of phosphate, but such 
accumulations could be expected 
wherever bone meal had been used. 
This is very well illustrated by two 
tiers of plots at the Citrus Experi- 
ment Station, one tier having re- 
ceived phosphoric acid from acid 
phosphate and the other from bone 
meal since 1921. All plots received 
the same amount of phosphoric acid 
by standard control methods. Camp 
(4) reported Peech’s analyses for 
acid soluble phosphoric acid on these 
plots which show roughly about 10 
times as much acid soluble phos- 
phoric acid in the bone meal plots 
as in the acid phosphate plots after 
about 18 years. Recently Jamison 
(10) has studied the same plots and 
found that the bone meal plots now 
con‘ain approximately 3 times as 
mu h total phosphate and 8 times as 
much acid soluble phosphate as the 
superphosphate plots. Since the same 
amounts of phosphoric acid as de- 
termined by standard control meth- 
ods were added in each plot, it is 
obvious that either the method of 
determining available phosphate in 
the soil is erroneous or the method 
of determining available phosphate 
in fertilizers is incorrect or, more 
probably, both. This emphasizes for- 
cibly the very inadequate basis for 
the widespread discussion on phos- 
phate and so far no one has carried 
out sufficient research work to clear 
up the matter. 

Considerable emphasis has been 
placed on the supposed relationship 
between phosphate and zine and 
copper availability (Bryan (2)). The 
basis for this has not been work on 
Florida soils but a publication by 
West (30) in which he reported evi- 
dence that frenching followed the 
use of superphosphate in his ex- 
periments in Australia. The whole 
argument that the presence of 
frenching and dieback in Florida is 
due to the use of phosphate is ob- 
viously untenable in view of the fact 
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that the first deficiencies that show 
up on young trees are those of cop- 
per and zine and that soil appiica- 
tions of copper and zine are much 
less satisfactory on such young 
trees than sprays. 


Since virgin sandy soils contain 
little active phosphate and _ since 
these deficiencies show up immediate- 
ly without waiting for phosphate 
applications the contention that the 
widespread presence of these defici- 
encies is due to the use of phos- 
phate is obviously without founda- 
tion; and any grower who has de- 
veloped an acreage of grove on such 
soils could substantiate this from 
his own experience even without any 
experimental evidence. In order, 
however, to clarify the situation it 
is well to review thoroughly the ev.- 
dence on this point. West (30) felt 
that under his conditions zinc de- 
ficiency followed phosphate appli- 
cations but his evidence on even 
this point was uncertain. Moreover, 
he produced no evidence to show 
that the occurrence of zine defici- 
ency symptoms was due io the fix- 
ation of zine by phosphate in the 
soil nor did he give any informa- 
tion on the type of soil on which he 
carried out his work to enable us 
to determine whether the soil there 
is anything like Florida soils. He 
does not even offer any evidence, 
either by. soil or plant analysis, tnat 
the zine deficiency was brought on 
by zine fixation. This is an impor- 
tant point in interpreting the paper. 
Many growers reported in the 30’s 
that bronzing was brought on by the 
use of copper or zine or both in 
their groves, and certainly it was in- 
duced by their use in many cases. 
This was due to the fact that mag- 
nesium was acutely deficient in their 
soils as well as either copper or 
zinc or both. Bronzing (magnesium 
deficiency symptom) did not occur 
because the other deficiencies inhib- 
ited fruit production; but when they 
were corrected and heavy crops’ 
were set, bronzing became acute. 
This did not mean that either cop- 
per or zine fixed magnesium but 
merely that they were limiting fac- 
tors to production; and when they 
were supplied, magnesium, which is 
related to fruit production, became 
the limiting factor. This has been 
beautifully demonstrated in the plots 
at the Citrus Experiment Station 
and repeatedly pointed out to grow- 
ers viewing the plots. It is quite 
possible that under the conditions 
of West’s experiments phosphate was 
a greater limiting factor than zinc 
but that the latter was also defici- 
ent; and when as was sup- 
plied, then zine became the limiting 
factor. The same quite probably ap- 
plies to the interpretation of Nel- 
ler and Forsee’s (15) experiments 
on muck soils (See Jamison (10)). 
The same interpretation applies to 
the nitrogen-copper relationship. It 
could be said that applications of 
nitrogen induce copper deficiency 
(dieback) but that definitely does 
not infer that nitrogen fixes cop- 
per; but only that the ratio between 
nitrogen and copper has become too 
wide and copper is consequently a 
limiting factor. In order to clear 
up the matter still further, Peech 
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(19) and later Jamison (10) have 
studied the behavior of copper and 
zine in the soil and have found ab- 
solutely no evidence of fixation of 
copper and zinc by phosphates at 
the usual rates of application, but 
did find fixation by the organic mat- 
ter in the soil. This is reviewed by 
Jamison (10) in detail. Fudge (un- 
published data) found no signifi- 
cant difference in the absorption of 
copper by the tree from soil appli- 
cations in the bone meal and super- 
phosphate plots already mentioned. 
This is of interest from two angles; 
first, the very high phosphate in the 
bone meal plots as compared with 
the superphosphate plots did not 
reduce the amount of absorption; 
and second, superphosphate did not 
appear to inhibit absorption more 
than bone meal. Since the propon- 
ents of the idea that phosphate ap- 
plications brought on zine and cop- 
per deficiencies in Florida first 
blamed it on phosphate in general 
and then gradually shifted to blam- 
ing acid phosphate, the above covers 
both the old and new viewpoints 
quite adequately. It will be seen 
from the above review that so far 
no one has produced any data what- 
ever to support the idea that phos- 
phates fix copper and zinc in Flor- 


ida citrus soils, and in fact all of FE for 
the evidence is to the contrary. 
The only plots in which varying [| 


ratios of phosphate are being or 
have been tested with all of the 


the Citrus Experiment Station which | producing fine Crops 





excellent suggestions 


are too new to be conclusive. There- 
fore, in consideration of the entire 
situation, we are making the recom- 
mendation of 6 percent phosphorus 
which has proved entirely satisfac- 
tory, both experimentally and prac- 
tically. This recommendation may be 


moaned later as our experimental [| xX c | | ’ ah 
work develops. : Y 
One further caution should be [ v—a e er 1Ze S 


made with reference to the inter- 
pretation of analytical data. Anal- 
yses of fruit and leaves are com- 


manly seperted as percent or pounds [fF e 
of the element phosphorus (P) : 
whereas phosphorus in fertilizers is [| pus e Ce] V Ice 


always calculated as phosphorus pen- 
toxide (P205) which contains only 
43 percent phosphorus. If the fer- [ 
tilizer percentage were figured on E ~ , 
a basis “. aang the 4 to 6 RR | 
ratio wou ecome a 4 to 2.6 ratio. 
The same problem arises in connec- ennessee asic ag 
tion with all of the elements except 
nitrogen since the oxides are used = 
as the basis for calculating fertiliz- 
er mixtures, whereas the element 
itself is commonly used in reporting 
either plant or soil analyses. : 
Potash e 

The case with regard to potash 
is much the same as that for phos- ac son Yain ompany 
oo We started - program — 
with 8 percent potash on the grounds 
that the ratio of 4:8 or 3:8 had Our 34th Year 
been satisfactory for many years, [ 
and there was no tangible case in [ > 
favor of a reduced ratio. Only one [| Tampa Florida 
set of plots has been run for a pro-_ [ 
longed period with a — : 
of nitrogen to potash. ese plots [| : ; of X-CEL product 
are located at the Citrus Experi- |f Valuable premium coupons are packed in every bag of P 3 
ment Station and were started in 
1921. Only nitrogen, phosphorus, 
and potash were considered with ni- 
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trogen at 3 percent and potash at 
*8, 5, and 10 percent. In 1930 the 
10-percent plots were showing signs 
of distress and Ruprecht surmised 
that it might be due to high potash 
inhibiting the intake of nitrogen but 
stated that he had no data on this 
point (20). The surmise was natura] 
at the time in view of the fact that 
most people were trying to explain 
all the yellowing of leaves which 
was developing on a basis of nitro- 
gen deficiency. Ruprecht was subse- 
quently cited (2) as the authority 
for the direct statement that high 
potash reduced the intake of nitro- 
gen but the reference given as the 
basis for the citation (Ruprecht (2) ) 
does not mention anything concern- 
ing a nitrogen-potash relationship 
so that it may be safely assumed 
that the earlier reference given 
(20), which is the only reference 
to a nitrogen relationship made in 
the reports on this project, is the 
basis for the citation. This is ex- 
plained in some detail as it consti- 
tutes the only evidence cited to sup- 
port the idea that high potash ra- 
tios are injurious; and since the ob- 
vious basis for the citation was, by 
Ruprecht’s own statement, only a 
guess without any supporting data, 
then the whole case against high 
potash is without tangible support. 
As a matter of fact, the 5 percent 
plots and eventually the 3 percent 
plots in the experiment declined in 
condition. The decline of the plots 
was, of course, due to deficiencies 
of magnesium, copper, zinc, and 
manganese, The magnesium defici- 
ency was particularly acute, and 
the soil showed the lowest amount 
of exchangeable magnesium that we 
have ever found in a grove soil. The 
earlier decline of the 10 percent 
plots was probably due to the effect 
of potassium on the leaching of mag- 
nesium. In 1938 the plots were treat- 
ed with the various needed ele- 
ments and all plots have shown a 
remarkable recovery. An interesting 
angle to this, which bears on the 
question, is that the 10 percent 
plots are now producing on @ par 
with the others and have really 
made more of a recovery than the 
others since they were in the worst 
condition when the corrective treat- 
ments were applied. It is obvious 
that the symptoms reported by Rup- 
recht in 1930 (20) were not those 
of excess potash but were due to 
deficiencies, mainly of magnesium. 


Further reason for not reducing 
potash in our recommended ratios 
for the time being is the fact that 
Peech found that there was no ac- 
cumulation of potash in the 10 per- 
cent plots and that consequently 
the trees were dependent on the 
yearly applications. Further evi- 
dence on this point has been pre- 
sented by Kime (11) at this meet- 
ing showing the very rapid loss of 
potash in Florida sandy soils. 

Some differences now seem to be 
developing in the revamped plots 


mentioned above, and an additional 
set of plots was started on young 
trees in 1939 which should answer 
definitely the question as to wheth- 
er the ratio of N:K20 should be 
narrowed. In the meantime the ra- 
tios indicated have given excellent 
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results and others are problemati- 
cal. 
Magnesium 

Based on earlier experiments sol- 
uble magnesium was set at 2 per- 
cent where dolomite was being used 
to control pH, giving a ratio of 
nitrogen to magnesium of 3:2. Sub- 
sequently, it has been found that 
where lime or other basic materials 
which are low in magnesium, are 
used to control pH, the ratio must 
be 1:1 to give satisfactory results. 
This soluble magnesium plays much 
the same role as quickly available 
nitrogen such as nitrate and serves 
to build up the reserve in the tree. 
Dolomite alone probably becomes 
soluble too slowly to give thorough- 
ly adequate amounts of available 
magnesium, and the large amount 
of calcium in the dolomite increas- 
es the leaching of magnesium and 
slows down the intake by the tree 
through antagonistic action. Where 
strictly water-soluble magnesium 
such as the sulfate is used in the 
fertilizer in conjunction with dolo- 
mite to control pH, it is safe to 
leave the level of magnesium at 2 
percent (MgO) when nitrogen is 
used at 4 percent, providing the 
grove has been entirely brought out 
of bronzing and is in good condi- 
tion. Where materials are used that 
must be made available by reaction 
in the fertilizer or soil, it is safer 
to use 3 percent. Also, when trees 
are in a doubtful condition or when 
the trees are seedy grapefruit, which 
have a higher magnesium require- 
ment, the magnesium should be used 
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at 3 percent, 

The maintenance of an adequate 
level of magnesium is particularly 
important in avoiding alternation 
of cropping. Where bronzing is not 
particularly noticeable but the mag- 
nesium supply is marginal, a_ten- 
dency to crop alternation will be 
more pronounced. Evidence of this 
can be seen at the Citrus Experi- 
ment Station at the present time. 
Seedy grapefruit fully supplied with 
magnesium and other elements have 
set a good crop for next year but 
with slightly lower magnesium have 
set a much lighter crop, both hav- 
ing this year a heavy crop which 
was held late. The plots receiving 
the lower amount of magnesium 
showed only a scattering of magnes- 
ium-deficient leaves and would not 
have been considered magnesium- 
deficient by the average grower. 

The role of dolomite will be dis- 
cussed further in the section on pH 
control. ; 

Manganese 

The level for manganese was set 
at 1 percent in our original layouts 
as that amount which would keep 
trees in good condition on acid 
sandy soils and free from the leaf 
symptoms of manganese deficiency 
when no nutritional spray was ap- 
plied. In fact, this level was set 
sufficiently high so that it was be- 
lieved that as long as the soil was 
below pH 6.0 the manganese spray 
would be unnecessary for mainten- 
ance. This level has been sufficient- 
ly high to serve the purpose of elim. 
inating the deficiency but on the 
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acid sandy soils it has been difficult 
to show increases in yield due to 
manganese application. This has not 
been true on soils with a pH above 
6.0, but there is a question as to 
whether at a lower pH the defici- 
ency is sufficiently acute to cause 
a marked reduction in productiun. 
As a matter of fact, the leaf pat- 
tern usually is apparent on the 
growing leaves but tends to disap- 
pear as the growth hardens. This 
indicates that the deficiency on such 
acid soils is usually marginal and 
the tree cannot store sufficient man- 
ganese to take care of a flush of 
growth, but over a longer period 
can pick up enough to correct the 
deficiency symptoms. We have not 
found any marked peel color due to 
variations in manganese _ supply, 
whereas magnesium seems to be a 
controlling factor in _ color. How- 
ever, we have been able to show that 
manganese deficiency reduced the 
pulp color, although not very great- 


y. 

The level indicated may, there- 
fore, be a little high but is consid- 
ered entirely safe and advisable 
since it has not been possible to 
build up any reserve of available 
manganese in sandy soils, Experi- 
ments now in progress may consid- 
erably alter the levels recommend- 
ed. It might be said in this connec- 
tion that the level recommended 
was determined early in the work 
before the other deficiencies were 
fully corrected, at which time the 
1 percent was definitely indicated 
by the experiments, With improved 
grove conditions due to the use of 
the other elements and the conse- 
quent improvement in root systems, 
better absorption of manganese at 
low levels is apparently being ob- 
tained, 

Copper 

Copper is recommended at one- 
half percent when a copper spray 
is used and at 1 percent where nc 
copper spray is used. However, the 
results obtained without the spray 
have not been found so satisfactory 
as where the spray was applied, pos- 
sibly due to its fungicidal action as 
well as its nutritional action. Early 
in the work no copper was recom- 
mended in the fertilizer when bor- 
deaux was used for melanose con- 
trol; but after this was extensively 
replaced by proprietary coppe- 
sprays, which are apparently not 
absorbed by the leaves as readily 
as bordeaux, it was found necessary 
to add copper to the fertilizer mix- 
ture. The one-half percent indicat- 
ed has so far been quite satisfac- 
tory when used in connection with 
any of the commercial copper 
sprays, but it may be found desir- 
able to raise this level where large 
amounts of fertilizer are used. 

Zine 

Zine is not recommended in fer- 
tilizer mixtures for Norfolk, Blan- 
ton, and Eustis soils, The only ex- 
periments reported in which soil ap- 
plications gave results comparable 
to those obtained with sprays were 
reported by Mowry and Camp (14, 
see pg. 27). The experiments re- 
ported were carried on in_ the 
Gainesville area on Gainesville, Her- 
nando, and what is probably now 
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called Arredondo soils; and these 
types are not common in the citrus 
area, An application of % to % 
pound of zinc sulfate per tree per 
year gave excellent results on these 
particular soils, and trees on muck 
soils in the Davie section have also 
been found to respond fairly well 
to soil applications (15). 

On sandy soils such as Norfolk, 
Blanton, and Eustis, amounts up to 
20 pounds per tree gave entirely 
unsatisfactory results. There has 
been a great deal of loose discus- 
sion regarding the efficacy of soil 
applications of zine but these state- 
ments are not based on actual ex- 
periments except in the one case 
cited (14). Just why zinc fails to 
give results when applied to the us- 
ual sandy citrus soils has caused con- 
siderable speculation, but Peech 
(19) established that it was probab- 
ly due to combinations of zinc with 
the organic compounds in the soil. 
The question of availability of zinc 
has been discussed in the section on 
phosphoric acid, and for further 
details the reader is referred to that 
section. 

Fertilizer Program In General 


The amount of fertilizer to use 
is difficult to define in a paper of 
this nature. In general in the experi- 
mental blocks we have reached the 
point where we are using approxi- 
mately 0.2 pound of nitrogen per 
box of fruit produced on trees on 
rough lemon stock on light Norfolk 
and Blanton soils. This was not at- 
tained immediately on changing the 
program but represents an end at- 
tained in the best treatments after 
a period of years of treatment. 
Many of the blocks were produrc- 
ing no more than a box of fruit to 
0.5 pound of nitrogen when these 
newer programs were started, and 
in some cases the utilization of ni- 
trogen was even higher. It is not 
certain that the figure of 0.2 of a 
pound per box of fruit can be at- 
tained in all groves whereas some 
may even exceed this. Soil type, 
tree condition, spacing, rootstock. 
variety, and age of grove. as well 
as many other things, will modify 
the production in ratio to nitrogen; 
but the above figure has been at- 
tained at the Experiment Station 
where all deficiencies were properly 
taken care of and the program used 
in its entirety, includine the spray 
program which will be discussed lat- 
er in this paper. Sour orange, sweet 
orange, and grapefruit stocks have 
been found to require more nitrogen 
than the above when growing on the 
sandy soils, and some groves con- 
tain varieties or strains which have 
not produced sufficiently well to 
reach the above figure. It has been 
obvious in many cases also that ex- 
cessive amounts of nitrogen have 
heen used in groves in which equal 
production could have been obtained 
with less nitrogen. Reduction of 
amounts of fertilizer suddenly to 
the above level should not be at- 
tempted but the attempt should be 
made to correct all of the defici- 
encies and to get a complete pro- 
gram into operation; then the rise 
in production per pound of nitro- 
ven will come automatically as the 
limiting factors are eliminated. 
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The fertilizer ratios as set up are 
as follows: 

N, 3 or 4; P205, 6; K20, 8; MgO 
(water soluble), 2 or 3; MnO, 1; 
CuO, %. Some of the most success- 
ful blocks receive a fertilizer of 
this analysis at all 3 applications in 
approximately equal amounts; but 
the ratios as set up are for the sea- 
son, and other programs which give 
the same seasonal ratios are pos- 
sible. For instance, the following 
will give about the same total sea- 
sonal applications: 

Spring—8-0-8-6-2-1 

Summer—3-8-8-2-1-% 

Fall—3-8-8-2-1-% 

Another program which has not giv- 
(Continued on page 18) 
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Reports of Lyons Field Men .. .- 


POLK & HIGHLANDS 
COUNTIES 
J. M. (Jim) Sample 

This section is still well ahead 
of the normal water supply and 
groves continue to look extra 
well. Most trees put on another 
growth in late July and early 
August. The fruit crop is sizing 
up well as a result of the rains. 
There is quite a bit of melanose 
on grapefruit that did not get 
copper sprays last spring, and it 
is at this time of the year that 
it becomes so evident that a com- 
plete spray program is necessary 
if we are to grow real quality 
fruit. Cover crops have been 
either mowed or chopped and 
some late oil spraying is being 
done. Rust mites have been par- 
ticularly bad and the rainy weath- 
er has been a handicap in con- 
trolling this pest. Some fruit is 
being bought now with the de- 
mand chiefly for early oranges 
and some tangerines. Most grow- 
ers feel that the approaching 
season will prove very profitable. 


HILLSBOROUGH & PINELLAS 
COUNTIES 
C. S. (Charlie) Little 

We have been getting an abun- 
dance of rain and our water table 
at this time is at a more desir- 
able level than at any time for 
the ‘past several years. Cover 
crops have made a very fine 
growth this summer and we will 
have a large tonnage of organic 
matter to work into the soil this 
fall. We are a little discouraged 
over our fruit crop for this sea- 
son as most varieties have a 
light crop. However, there is a 
bright side to the fruit question 
in that we have never seen as 
much activity among the fruit 
buyers at this time of the year. 
Prices are being offered on all 
early varieties that will more 
than compensate for a light crop 
and if the early varieties cannot 
be bought without taking the 
entire crop then the offer is 
made to include the crop. Groves 
throughout the territory are in 
splendid condition with an abun- 
dance of new growth that will 
be an important factor in setting 
a new crop of fruit next spring. 


NORTH CENTRAL FLORIDA 
V. E. (Val) Bourland 
Last month we made the state- 


ment that we had not been’ wor- 
ried too much with rust mite and 
since that time we have been 
warned by a number of growers 
that we evidently had not made 
inspection trips through their pro- 
perties, Well, it so happens that 
soon after making this report 
last month there appeared the 
most severe rust mite menace we 
have ever seen. It has been a 
constant fight for the past four 
or five weeks. (You are right Mr. 
Sley and others). We have been 
fortunate this summer in. getting 
plenty of rain and.now our trees 
are in tip-top condition. There 
is a great deal of talk about 
the amount of fruit crop: on the 
trees. We are still not making any 
definite estimate of our crop com- 
pared with last season, but. we 
do state that at the end of the 
coming shipping season we be- 
lieve that most growers will . be 
satisfied with their 
records. From the interest being 
shown by the fruit buyers it 
appears that we will,have a very 
strong market on all varieties 
of fruit. 


SOUTHWEST FLORIDA 
F. W. (Felton) Scott 
Vegetable growers throughout 


this section are as busy as can: 
be getting their plans under  way,, 
Seed , beds: 


for the fall crops. 
have been doing well and heavy 
plantings will soon be under way. 
Without exception growers are 
planting the essential crops as 
classified by our Government and 
with good weather and a break 
in the labor situation it is safe 
to say that this section will do 
its part in furnishing plenty of 
fresh vegetables for the nation 
this winter. 
selling at good prices and a large 
acreage has changed hands in 
this territory. In some sections, 
especially Hardee and DeSoto 
counties a large volume of fruit 
has been sold in bulk. Verv at- 
tractive prices are being offered 
for all varieties of earlv oranges 
and there is considerable inter- 
est in all other varieties. The 
heavy rains that we have had 
this summer will necessitate an 
early fall application of fertilizer 
and in many cases growers are 
ne to fertilize in Septem- 
er, 


production: 


Groves have been- 





ta; a eB 
WEST CENTRAL ‘FLORIDA’ ¥"™ 
E, A. (Mac) 4MeCartinney ?' *'4 
Due to ‘varied’ ¢6tiditiotis" "ie" 
appears that this - territory’ will" 
have a considerable curtatinent'** 
in the number of growers t aera 
will plant’ vegétable ’érops ”’ tis '"* 
fall. Many of these’ prowéts hdve""” 
left their farm fst whit appears’ 
to them as opportunities to Make! * 
more money in some other field. . 
This is true in’the case of the 
small’ grower. THe above «state- 
ment is not ‘to be inté#preted’ 
as meaning that’*we’ have had a™' 
general exodus front"the farm, ‘be- 
cause this is not ‘true and ‘this’ ‘ 
territory will héve’’a large’ acre” '’ 
age of winhter’ ‘wégetables grow- 
ing béefore'twe make’ our next re* 
port. Thé ¢tirus crop in this sec- 
tion is showing up unusually well 
with good quality that will “bring 
a premium price on the fmHarket."' 
Rains’ Have en plentiftl, eover" 
crops “have made “4 'finé™' ‘growth’ 
and all citrus trees have’ had''Very 
extra fine flushe8: 6f’ “groWth. 
There is a great deal 6f fruit’ be’ 
ing sold on: the tree at this’‘time. 
Prices being paid’ &ppear to be 
very good, but there are many 
growers holding their crops in the 
belief that the: possibilities are 
good -for a higher scale of prices.’ 
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OUR 
FIELD SERVICE 
MEN 


Keep constantly advised as 
to ‘the latest proven meth- 
“ads of handling all growing 
problems ot 
equipped through 


vamd practical’ experience to 


they are 


training 


‘rénder our customers valu- 
able 


cooperation. 


service, counsel and 


All Growers Are Welcome 
To:;Eheir Advice With- -- 


on Obligation 





In War Bonds 
Help 
~~» Put The Third 


em ki o~ 


War Eee Drive 


Over The Top 

In A Big Way 

oe Achieve An 
Early Victory 
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A RESUME OF FEEDING AND 

SPRAYING CITRUS TREES FROM 

A NUTRITIONAL VIEWPOINT 
(Continued from page 15) 
en quite so satisfactory results as 
the above and which has consequent- 
ly been abandoned in our experi- 
ments is as follows: 

Spring—14-0-14 

Summer—3-8-8-4-2-1 

Fall—3-8-8-2-1-% 

In this program the minor elements 
are doubled in the summer appli- 
cation to make up for their omis- 
sion in the spring. 

For those desiring to use higher 
strength mixtures, it should be not- 
ed that a 6-12-16-2-1-% is not a 
double strength mixture of the for- 
mula 3-6-8-2-1-%. This mistake has 
been made many times with very 
unsatisfactory results. The proper 
double strength formula would be 
6-12-16-4-2-1. In other words, all 
percentages should be multiplied by 
the same figure and not just the 
nitrogen, phosphorus, and _ potash. 
This is particularly important with 
regard to the proper increases in 
magnesium and copper, for while 
the ratios recommended for phos- 
phate and potash may be considered 
quite liberal, the recommendations 
for magnesium and copper and pos- 
sibly manganese may be considered 
as minimum recommendations; and 
when nitrogen is increased it is 
necessary that these be proportion- 
ately increased. In fact, due to the 
generally greater use of nitrogen 
when the more concentrated mix- 
tures are employed, it may be de- 
sirable to increase the copper more 
than a proportionate amount. 

It should be kept in mind at all 
times that the attainment of high 
efficiency in the utilization of nitro- 
gen or any other element is depend- 
ent upon high production. The pres- 
ence of any deficiency in any appre- 
ciable degree results in reduced yield 
and makes the attainment of high 
efficiency impossible. It is in this 
connection that a complete program 
becomes of the greatest importance; 
too many scales, too much melanose, 
omission of zinc spraying, or insuf- 
ficient amounts of any element need- 
ed may make maximum production 
impossible and thus reduce the re- 
sults obtained from those things 
which have been done. 

pH Control 

Along with the introduction of 
several new elements in the nutri- 
tional program came the idea of pH 
control of the soil (Peech (18)) as 
a basis for the maintenance of max- 
imum fertility. In the earlier stages 
these recommendations were based 
primarily on studies of grove con- 
ditions as related to pH. Out of this 
work recommendations were made 
first that the pH be kept at 5.5 and 
later that it be brought up to 5.5 
to 6.0 once per year. This was based 
on the fact that at pH figures from 
4.5 to 5.25 groves were generally 
bronzed and otherwise deficient and 
that above 6.0 zinc deficiency wag 
usually acute. At no time have rec- 
ommendations been made by the Ex- 
periment Station that the pH be 
allowed to go above 6.0. Many have 
held that dolomite held no dangers 
at higher rates of application, but 


THE CITRUS INDUSTRY 


Citrus Growers 
To Conserve 
More Gasoline 


Meeting with officials of the Office 
of Defense Transportation in Lake- 
land recently, members of all groups 
of Florida citrus interests, includ- 
ing growers packers, canners, pro- 
cessors and _ shippers, formed a 
statewide organization for the con- 
servation of motor truck transpor- 
tation. 

To facilitate the work of the or- 
ganization, the state has been di- 
vided into three districts with head- 
quarters in Tampa, Orlando and 
Miami, each with its own local set- 
up and personnel, but acting under 
and in co-operation with the state 
organization. District meetings 
for permanent organziation will be 
held in each of the separate dis- 
tricts early in September. 

The state committee is headed 
by James C. Morton of Waverly 
with J. R. Bynum of Titiusville 
as vice-chairman and J. A. O’Rouke 
of Orlando as secretary. 

After the district organizations 
have been set up, county organiza- 
tions will be perfected in each of 
the citrus growing counties of the 
state. 

The organization of these state, 
district and county committees is 
an important move on the part of 
citrus interests, since they will for- 
mulate the policies which will gov- 
ern the industry in the conservation 
of gasoline, and which will be fol- 
lowed by the Office of Defense 
Transportation in enforcement of 
conservation measures. 

The Tampa district will be com- 


this is definitely not the case. Work 
by Jamison (unpublished data but 
see Jamison (9)) on availability and 
by Fudge (unpublished data) on ab- 
sorption of manganese and copper 
have indicated that a pH figure of 
6.0 is definitely the highest pH that 
should be attained. At the present 
time the evidence indicates that if 
it were possible to accurately main- 
tain it, then a pH of 5.5 might be 
better than 6.0. Since maintenance 
of a constant pH is impossible, the 
present recommendation is to raise 
the pH to 5.5 to 6.0 once per year 
with a liming material such as dolo- 
mite, Lime or slag may be substi- 
tuted for dolomite but the mag- 
nesium content of the fertilizer mix- 
ture would have to be raised to a 
1:1 ratio, whereas dolomite furnish- 
es considerable magnesium in add> 
tion to controlling the pH. This 
recommendation would mean _ that 
once per year the pH will be close 
to 6.0 but by the end of the year is 
likely to be close to 5.3 which gives 
a very desirable range. Large ap- 
plications of dolomite which will 
raise the pH above 6.0 to 6.25 are 
definitely not recommended. 
(Concluded Next Issue) 
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posed of the citrus growing coun- 
ties of the West Coast and West 
Central Florida, the Orlando dis- 
trict of the Central and East Cen- 
tral counties, and the Miami dis- 
trict of the Southern counties in 
the “belt.” 

The organization will be free to 
formulate its own policies without 
control from Washington. Dairy, 
live stock, cotton and other indus- 
try interests have formed similar 
organizations which have been re- 
cognized by the Office of Defense 
Transportation, and have material- 
ly reduced the consumption of gas- 
oline in the marketing of those pro- 
ducts. The citrus organization is 
expected to act along similar lines 
and with equally favorable results. 
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: CLASSIFIED 


(Advertisements 


The rate for advertisements of this 
mature is only five cents pe’ word for 
each insertion. You may count the 
number ef werds you have, multiply 
it by five, and you will have the cest 
ef the advertisement for one inser- 
tien. Multiply this by the total sum- 
ber of insertions desired and you will 
have the total cost. This rate is se 
low that we cannot charge classified 
accounts, and would, therefore, ap- 
preciate a remittance with order. Ne 
advertisement accepted for less than 
50 cents. 
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CITRUS TREES—Best quality usual 
varieties on sour orange or rough 
lemon stock. Robt. P. Thornton, 
c/o Clay Hill Nurseries Co., Box 
2880, Tampa, Florida. 


PLACE ORDER NOW Fall Delivery 
Citrus Trees. All Varieties. Para- 
mount Grove Service, Box 843, 
Lakeland, Fla. 10-6t 


LAKE GARFIELD NURSERIES 
COMPANY 
BARTOW, FLORIDA 
ALL STANDARD VARIETIES CIT- 


RUS TREES—SPECIAL PRICES 
NOW IN EFFECT 


FOR SALE — Block of 7000 Sour 
Oranges, budded to best varieties. 
Some buds 12” to 18” high. Will 
sell reasonable due to labor short- 
age. Visit nursery south of Lake 
Ruby. Thompson Nurseries, Route 
1, Box 181, Winter Haven, Fla. 


NOW BOOKING ORDERS for fall 
delivery of citrus trees on var- 
ious root-stocks. Valencias and 
other varieties on sour orange 
root for summer planting. Sup- 
erior trees. 

WARD’S NURSERY 
Avon Park, Florida 


ALYCE CLOVER SEED — Ripe and 
cleaned. Ideal cover and hay crop. 
Write for information. P. E. Sny- 
der, Box 866, Lakeland, Fla. 





